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(57) Abstract: A good image having high contrast and small 
color tone variation and free of gradation inversion thanks to ap- 
propriated optical compensation of a liquid crystal cell of bend 
alignment mode or hybrid alignment mode. A liquid crystal dis- 
play comprises a liquid crystal cell of bend alignment mode and 
a pair of polarizing plates. One of the polarizing plates is com- 
posed of a polarizing film and two optically anisotropic layers. 
A first optically anisotropic layer is formed of a hybrid-aligned 
discotic compound. The angle between the direction of the maxi- 
mum refractive index in the plane of the first optically anisotropic 
layer and the transmission axis in the plane of the polarizing film 
is substantially 45°. The second optically anisotropic layer is 
formed of a cellulose ester film. The direction of the maximum 
refractive index in the plane of the second optically anisotropic 
layer is substantially parallel or perpendicular to the transmission 
axis in the plane of the polarizing film. The optical characteris- 
tics of the liquid crystal cell of the bend alignment mode and the 
first and second optically anisotropic layers are so adjusted as 
to be adequate for any of the wavelengths of 450 nm, 550 nm, 
and 630 nm. Such optical characteristics are effective in reflec- 
tion liquid crystal displays having a liquid crystal cell of hybrid 
alignment mode. 
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m\&tt-&&mmtt* 3tas, -*f<D^v-h>^yvyyxA(^^-) % ^yx 

^j-o^v-h^yy^yyxACii^^)^, ftss^Hteb-t, ^4venas:i-is«B$ 
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[oo39] m2^m^mi 

f&2ft^||;frjg^ffiftw*~^— >a>1it(Re2) r*. fi3ftK£al4fe0>£BK:£9 
VV54&£\Re2Wu 173rS20nm-C*>5££5&S#*L<, l7I^15nm-C&5^£3S££> 

, 2O7^SlOOnmT*fc^i:^0*b<, 3O7!rS6OnmT^^^^$b^0*bV\ 

^2^^M^S<^ffiP fc 3^©^r^(An:nx-ny){*, 0. 0002575SO. 00088T?& 
ZZ.bi)WiZlA\ n2yt¥MJ3m<0&tt\ft<0&m$T&{ (nx+ny)/2-nz}«\ 0 
. 0008875^0. 005t?feSr^^)W*bV\ 

[0040] M2yt^m^m n.^vn—^^/vy^^^ht^o 

tte. fcmm*m*6SkT<Dmifiw&m&z'rz>o mmm*m*27b^4<Dmffim* 

h^/i^o— ^r*^— h^i^— h<z>J:5*^ffi)tei6^^*fflv^«t 
290&±X*hZ>Z.btf£tbiZ.miZls\,\ -fe^n-^rtT-Mi, i y 3 > 
it^W^U, 1. 07?/Ml. 7X-3bZ>Zb&£biz.&iOs\,\ 
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[0041] t;Vo- 7.T±T— h(Dmtmt, 55. OJI/^62. 5%^0^<. 57. 075^62. 

mtmit. */v*-xm&nmitQ<Dm&mm&tt#r}'z>o mtstn. ast 

M:D-817-91 (-fe/Wn— ^T-feT 1 — h^Ott»«fe) |C*5»t«T-fe^/Wbflt©8|fe*5 

2&, 3#U 6^<Dg|feSO^fHJ:^i-^, 6{4<Dmwf|^i4, 307!^40%T* 
*>«CltdS»*b<, 3173rM4O%-e*>5^*s$e>tJ:0*b<. 327!;S40%T*fc^i: 

745-^-(D9H KfBfc&JvCV ^ 0 
[0042] ir/vn— ^=c^T/^^J^(DU^ ^a^SrpSI-SfcS^te, 2i#<£>£5& 

i-5^#J^k#«i»^0*uv\ ^jJHb^ri, ^y^-iooff*gB^*j-b-c o. 
■ ^3V.h##jKoivm, &iitl#^iij«^M&09ii656#w*ii«\ 

#H§2000-111914^§\ |^2000-275434-^-(D#^^{C|B^^fc?>o 
[0043] -fe/Wa— ^a^^/KOKSKggffi^c 30 X 10~V%RHWT/Wl£L< .15X1 
0~V%RH^T^$b^$f*b<. lOXlO"V%RH^T^ft 1 b0*bV\ 
3S«#i4/h$VvfraW*LV\&s, iISte> 1. Ox l0^/%RH^±O{fi^#5 o K 
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mvfz.^ mmk<r>m&m±.%- mwzxzytmti) ^m±-r^t^x^ 0 

WPHSrWDWU >ft^o^@^bT25 c C, 20%RH(RO)<D#ffl^T^.£<bTtf 5 
„ ffe^*5-0. 5gOm«9^^>T{f-C, 10£f^;6mLS£(L0)&aiJ5£i-5 o 
?«f*25 c CO« x S^^80%RH(R1)^LT, ft£(Ll)£$!l5£-f-5 0 

mmm^mmiy%KH] = { (li-lo> /lo}/ ou-ro) 
[0044] ±^*—x^x^(Dmmz£z>-*mmk$:'\^<-t%ia-z, m*mt&M*ffiM 

[oo45] -fe/vn-^^x/v^/^^^n^j^^ifcf*, *^ni»jhS"j, fHjm^i, mm® 

01-1745-J§-<D16K— 22H^|S^ s $>5o M£U<£>^ffl*te, — JRK, t/Vn-^ 
^-^/K^/WAtfX). 00l7!f^25®4%tf>^|g-T?fc5„ 
[0046] t;l/o- ;*:^;*7vK7^7KkfcJ\ y/l^y^^;*h^;iJ;9£§^1-5-£tfW3;L 
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-7) zm^xy^/vj^zwrn-rzo 
[0047] mmrMx-it^ 2mm^±(D±^u—^^T^mm^mmi^t^miik, 

-ct>J:v\ 

*T3»«$*«^«fe(#»|5pil-198285#^*IB*) , 2o<D$« P jft^-fe/Wn— 
^«X/V^^M-rS^(#PB¥6-134933-^<2f#IE4fe) , i^^ir/Vn- 

*&£0>-fc/H3— ^«^A4S*«rPI B#S-lf tbi"^ (#PB BH56-1 626 1 7-5§-<£$8 

[0048] y/W<^h^r^h^ife«> JSlagxm, «E® (*»3r^tf ) . &m3i&fo. ft 
A. fHJ«|, ®#{COV>T«, »Wm^Mft#^ft##2001-1745#<D22M- 

30Hfcia«a s *>£o 

^^^/V^/WAOJ?:^}*, 157^120 Aim-efeS^W^U<, 3075 

M80 mdS£bt-£? £LV \ 
[0049] t;wn- ^^^/K^/WAfcttu ^ pg&iJllSrife-t-^/W^LV >„ ^B&iS^te. 

fmmm&<£&tiz>o &m*m\&. »wm^^PBft#^ft##2ooi-i745#© 
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[00503 T/WJMktQMtti* ^;vu—^^;v^;vj^ : m\M ti PKm.mrr^i)K mt 

lv\, T^jjvf&mwi&mimmfe. ^§12002-82226^^, B^k@gno2/46 

[0051] mmt&mteftjLx* ^t^imm^mKM^x. rm^om (#^¥7-333433^ 

^b<z>ffi&fr£ttztfv^—mttiTmvmbL,xnft. *<D±\zmmmb£< 

mmir^n^(D^v^—m^m2rm i ombvxmn^bmm^ii-24894o 

^mmwohx^Zo 

[0052] DEftflg] 

M*mmmm<Dm&mmbvxmmmte&mxn%:\,\ m^mam^ 
Mtmft¥2&rm&. m2^m^m±im^vx, mi^m^mbm2^m 
^mb<Dm^ mfamifite^m&m&mm&ftmir&z.bh-(*zzo fc*ru -mz. 
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[0053] seip]J^^ rnmt&to (#*u< tt^y -r— > <D7\fisjfmm. mmi^m^m^m 

mfc&vwffi^^tt^btmtL\A\ %m*sw&$})-*~- #1^8-338913 
% #y CN-^n— /vr^y/V'T^^y^^/K jWm^k* tfvmmt?-^ 

5^^y^y>-^WS:aKy-r— tUTfflV>5ii:t>-e#«o yfc^tfetfy^— (flu #y ( 
[0055] ^])\f^^T/^—/V<Dm^tm^ 707!/MlOO%/W3:lX, 80^M100%^$P> 

o 
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m^mz£vmAx^z> 0 m&m<Dmn. m*&mm, *>v#>m&. 

^tt^ytf—ATA^— /W*> #§f§2000-155216^\ 1^ 2002-6 2426^(D^ 

[0056] #{^*UV ^te#y If-ykTA^— Mt, TIB^ (I) (II) xm&tiz><k-&vo 
[0057] Mki] 



[0058] 5£ (I) (C*5V R^TA^f /l^, Mi7^yn^;H, y^y a>|7l^£*:te 
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[0059] tffc2] 

(II) 

X 1 -CO— V— O— (CH 2 ) m -0-CO-CH=CH 2 

[0060] 5£(H) (c&l NT, x'ttflHfc^TVK ^tSTk^fctt^n^v^^^Sfc 
[0061] 3KffittWIBS*^5{W«*El^ffli^y^-©^«lc3g^$«36^ fc^tt, $c 

[0062] iBipj^y-^-^. mm^mmtmm^ ^mM^m^^xmm^^thx^ 

i>&\ mm\*. #5i2002-62426^kfR^fEite^fc5o ^^(DiftV^T/W 
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Z>mm%\<DM (Ma) cDit^ (Ma/Mb) £1^31 V (Ma/Mb) ) Sr^S 

[0063] lE^ra, ±mtfv^-&£Tf&mm&s&mftm$:. m2^m^m±Km^ 

mmi&mzM^x*?y-/vtiiimm%&±^tizzti)m^<. mm%u 
[oo64] mfam<7>m?fcjjm-z, ^^-r^^> f^y^-f^^s, #—t^=* 

— TW^jfe, ^^h/k— v?g>-=i— "r^^Wi, oyK=-' 7V^fe*fctatz— ,u=t 

[0065] %Lmk<VWkm*0. l7!/MlOMmJ&W3;U/\> 

60J&Ml00 < C^)W^b<, 80^Ml00r^££>K#?;i;LV\ i£^B#ratel#7?^36 
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[0066] EftJKttu ^!)^i^iLt©t., &m^\rsy#m+zz.k\z£*)m>z.bifi 

o 

[0067] [Igl^JI^S] 

UTtt, IDW'OO. FMC7-2. P411— 414^|B*j6 s *>5o 

[0068] R*#Wfr&4feH\ ^OH^mmmC. Destrade^Offi^^ MoL Cryst. 71 
lllH (198159 UlfBtth M^Mzi'&NMt^C. Destradeibtf>#r^1§\ Mol 
. Cryst. 122^, 141M (198559 , Physics lett, A, 78#, 82HU990) \Z$£M 
h ->?v^-9-^m^fc(B. Kohnefe<E>#f3£$&£\ Angew. Chem. 96#, 70H( 
198459 ^IES) 43j;tJ?Tif ^7^^^c«^^/^T-fe^-w^^<D-^^nf-^/v 
(J. M. Lehn^flr^g^B^J. Chem. Commun. , 1794K (198559 „ J. Zhang 
fe«$^J. Am. Chem. Soc. 116#, 2655M (199450 fBfc) «r£tf 0 

[0069] »tSttSr^i-R«^^«bW:, -JRfc. ^+*C>©«s»U:*tbT, E«W>7Vl^ 
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[0070] wmmk&m&m&izxvmfeirttibia'Z, RttM©Rft37ici 
[0071] m&fem&^irzpimmk&m'z, r^xm^iv^t^mx^^t^m^. 

D(-L-Q)n 

5^ DliRItam^ L^Htt(Djg^-efe«9, Q^m^KT-fe^, ntt4 
— 12<DmWcX3bZ> 0 

[0072] RSi^T (D) (?5^J^^T^^i-o £*TO#W-:ioV>T, LQ (£fcteQL) te, ~ 

mnm&m cu ^m^m« (q) ^m^^sric *i-<5<> 

[0073] Dffc3] 
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[0074] Mfc4] 
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[0076] Mb6] 




QL LQ 



[0077] tffc7] 



(D9) L Q LQ (D10) LQ 




LQ LQ 
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[0078] Mfc8] 




LQ 
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[0081] Wbll] 




LQ 



[0082] tfris^&v v-c, -ffio>mi&& (D m^s, 7;^-i/ys, rv — 

-co- -NH-, -o-. H^^a:W*iA©ia*#*^»fe*^J:93BHrtu6 

-co- -NH- -<y-&£xtt^btezm£vmt£tizr.ffi<Dm&'J>%:<kb 

[0083] lHiffiOjg$£g (L) <D0»J££*T^1-o fe«#Rttl*=»T (D) iC^'pt, 

LI :-AL-CO-0-AL- 
L2 : -AL-CO-O-AL-O- 
L3 : -AL-CO-O-AL-O-AL- 
L4 : -AL-CO-O-AL-O-CO- 



WO 2005/040903 



31 



PCT/JP2004/016021 



L5 : -CO-AR-O-AL- 
L6 : -CO-AR-O-AL-O- 
L7 : -CO-AR-O-AL-O-CO- 
L8:-CO-NH-AL- 
L9:-NH-AL-0- 
L 1 0 : -NH-AL-O-CO- 
[0084] Lll:-0-AL- 

L 1 3 : -O-AL-O-CO- 

L 14 : -O-AL-O-CO-NH-AL- 

L 1 5 : -O-AL-S-AL- 

L 1 7 : -O-CO-AR-O-AL-O-CO- 

L 1 8 : -O-CO-AR-O-AL-O-AL-O-CO- 

L 1 9 : -O-CO-AR-O-AL-O-AL-O-AL-O-CO- 

L20:-S-AL- 

L21:-S-AL-0- 

L22 : -S-AL-O-CO- 

L23 : -S-AL-S-AL- 

L24:-S-AR-AL- 

[0085] MiE^m-a^s (q) w:, m&BCjfc&WMfcj&zx&m-rzo m&&m (q) 
mmtt&^x. nte4-i2<Dmm.x&z> 0 M^mmm*. ra#=*T(D)<o® 

ttmzML>X43° -47° £&5^/W£bV\, 
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mm, mmmtM. mmmp. m^mmm, mxmm^. mm^mMtmm 

t&^mtrSAsx^^x-b, ^m^^t\^xm^tiit.u^x^tii^\ tctdv 
[oo87] u%mn<Dwmmk&m<DBmm(D^m^m-%, Fimmt^h^^m^m 

itFimmt^mtmzmmir^mmm(Dmm^^ir^tKx^mmx^ 0 

-h& mn&m. wMmk&vo<Dmfa&*&w~rz>z.bhx$z> <> mmm, r«tr 
[oo88] m^^y-^— ^x/ism&mk&totxttism&mk&tofrSteo #w 

m-^^^#fi^i-S-^^0^bV\ M^tt^y^— W\ 2002-296423-^- 
<^#(D^^#-^0018— 0020 fcfEfWSfcSo fi^te^y^— <^»ft«, RS&tfc 
^^{^bT175^50®*%^W*b<,57!;M30®*%^$^^$f^bV\ 

[0089] Rmm&Mte. ^ymmt^-mtm^\ wmm&mz, ^112001-330725 

^x/l^S££>t-£?£LV\> ^?Vn—M^r;V\t. 2000-1 552 16 
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O < C^0*b<, 70Jb&170XMi£t>\ZL&*ilAt\ 
[0090] »13t^ft*JBHt, ntt^b^SSi^iJK^CTlftJfiom^M^^ 

[0091] ^(D^fe !7^r— ✓<— =i— TV^Sfc, JfLtilUi-f^ 

[0092] Ei^i**fcRai^b^Sr, ElWflB^m/r@j£t-5-fca s T?#So @3&fbf* 

o 

ftm&Mt&m<Dmz.te. a-;fr/l^^Wb^(#B#tf&2367661-^ 1^236 
7670^O#BJ^#IE^) , Tv-nxr^-x/K7|tH#^2448828-^^^B#|S 
H£h a-^k7K^«m^#^Tv'ri^^^(^H#fFm2722512-^0J^#|E 
#^/^b^(^a#fF^3046127-^, |?|2951758#0#^*IH*|B*) 
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m (*S4#fF3fH21297O4§-0JjNH#iEi&) &&&thZ> 0 

[0093] ytm&Mi&m<D®immtz, mtmowmftoo. o\7b : m.2om.m.%<o%m\zhz> 

mM^/^—te, 20ntf/cm 2 ;tt^50j/cm 2 ;e>S#f£LC 207IrM5000ntf/cm 

[oo94] i^mmy^^m^nm 

[0095] (3) <OXS^^V>T*S^m*W±©i«^RaS^k^S:ElRl$-fr5raiJ:. 
7fc^^^a$tvfc^l^^0^^t^^<R^^^^®<DMffimil^, TIE 
%C#,&ffiti'tZ.b*W&^\ flrt>#*L<tt, V/^07!/M2. 5X 10~ 3 X „ -e&5 0 
0<V<5. 0xi0" 3 x 77 
5£*. V»R«^>fb^^ffi©Jl!lBiiaifi(m/sec)-e*)«J, T7 ttRaMfcffc^*© 

wm3»M#S<0#i£ (cp) -e*>5 0 

[0096] (D-(4)©ig(anii nmmk&wnft^mbttfrv—^xrsvzr^ 
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ffi-2° -2° ,0*L<te-l° -1° *mWmzO° -CS>53t^i«7>f/WASriiJR 
[0097] (2)©XjgtC*5V^, R»ft^^tLT|§itttiS?rtt51^14Rll^ft 

&iS&l&a^SX©«r£SteUTfc,J;v \ 

(4) OXfKDffj^ ^b^l^M^S©3fe^#tt«r*«ftWl-ai^r5-^ 
KJ:9lfc3fc^5&SX©&^iib-ObJ;V \> 
(1) - (4) ©#Iii4, #^^9-73081^gl^|B«$tvTV >5 0 
[0098] (D<DXSt-fflV^7tr^C2~7<^iiLf|}i, ^KU^aH*. *5j;^###(Dm 
100mm— 500mnrCfc5r£jW£L< N 200mm— 400mm"CfcS^^d s $ 

«^3&^<S<89!^i-5^fcdS»*L<, R*Mfcfc^<DEftttiaSfcT. lOOrpm- 
1000rpm^&5^t;W3;LC 250rpm— 850rpm-efeS^^^$^(-^Uv\ 
[0099] 7t^^n^/VOllI^$r{g<LTtR^^^<DBE|p]^*i^-r5fcie), 7lf 
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[Oioo] ^vxi—^^r;vyA?vj>,(DW^M.m^ ±m&<n&&k%iMi<n&fa&<£>W.& 

[oioi] iai^jRtt, ^yif^TA'a- /i^ji^^w^^tt^flW^^Wbfcft* 

[0102] (2)<DXSTii > RM^fc^^tfM*?£^fc^MS®fcM*i-5o 

#»»ffl&s0*Lv\ mmmm<om\tts r^vm. n, n-^ 

^nn^y, ^b^nM^h ^7vK#k g^gt^/K g^^AO, ^h^(#*J 
, Tirh^, ^/vm^^hV). a— "^/KW^ xh^fcKW^ 1, 2-v^h=¥v^ 

[0103] ^i^V^13fe#M^tr^i-Sfcfe^tt, M*^(D^ffi5fi^J^, 25mN 

d^^5^®«^J^$b^0*b<,7/^nJigJte^S'^W^y-^-- d^Slfffl 
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mo b(D&m&ftx~hoxh «fcv \ 

[0104] y^m^^y^— <DWM¥-%3ft z ?-Mfe, 300075MlOOOOO^#?*LC 600075 

s8oooo^$^>^0^lv\ 7ymtttfy^— (DmdjnmYz. wm&Ab&h&^tt 

. O175S1®»%^$^>^0*L<, 0. 057ir^O. 5®*%^ft^^UV\ 
[0105] Mi©7lf^M®^©Mii, <k&<D2f&;(0!k 17^—^—3— 

[0106] (3) (DIgT»tt, M*^H^«^^i-5(D^|^^^^c^^b/cm(^ $C 

\z.^,vxi-~M^T)v-7^^ m2^^m) & £Tfmfam<nmtt%nm.L-x&: 
mttm®umtej&Kx&:m~rz>zb&xzz> 0 HMVtfk&w&mfamm*. -mz. 

, 70— SOO'CjW^LC 70— i70 < C#£e>K:«P*Uf\, 
[0107] Jft£ttflR0>fti£tt\ 10cp7dMl0000cp-efe^r^^W*U<, 100cp75M 1000c 

tctom^ft&mmirz>z.b\z£<>xmMx%z> 0 
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[0108] mfazttnmkit&m*. m^m^m^xm^u mi^m^m^m^. 

tstitz.mift^m*m<DmffiKmffimz7**-hvxh£\<\ 
[0109] (4) (Duuxit, niftq£m&Mi>Wf&zfrit&Rft(Dmmft&&%&z>o 

m*itm&\zb j t<?>wo&\' ^&Mxhz 0 %<D&*(Dj&mxi%w&£xmmx~%z> 

o 

[oho] iistftm 

m2^m^mtmi^m^mn. m^tmtm^xm^tmtvxmm-r^ 0 
[oin] mfammftm&tcizmfcmmyt& (o P ti Va inc.$i) «r£t? 0 ei^shb 
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i4-fettfe^oiiiS, &4ffU&&£tPftifti$m l-J;«9^i-5-^^-ct§ 0 

[0112] ffiytm<D/u><y—iz.$&mvx^xk£\<\ {gtftm<D'U>y—bvx. 

[oi 13] m%m<o'U>'*-kL-x. zti £ {mm^mtetfv^—tbz^KmmmKxvte 

A^k, tfyxfrxsis* castas*— /k ^tfe^ytm 

*y*— h*5j:t«:nfe03>Ky^— (#]> T?v;vm/**9VA'm.&n&fo. 
/mte^&m&fcs ^u>/mm\?-A'mm&m&&'£tiz>o ^s*-r? 
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[0114] #ytf^/Kr/v-=i— /w*5<fcU^tfcKyfc*— /vt/k=i— >v<D>r^\tm&. 70— ioo% 

riW^UC 80— 100%/^£fb^#mX, 95-100%^ftt>$?;£U/\ i&)\£=->VT 
;l/3-;KDl^g|j:, 100— 5000/5W£U^ o 

^ag&fcsv uy?m&&mz£m&m*mxLxnbtiz>o &m&xmx 

•r^^ttS^^Jfi, -COONa, -Si (OX) (X«, TKijtMT^fcteTA-^r/l^) , - 

3 

N(CH) -CU-CH „ -COO, -SO Na, -C H ^^o^^^WiXMX'th 

3 3 9 19 3 12 25 

^+£Stf>#Jte, -COONa, -SH, -SC H £^tf 0 ^tt^ytf^/VT/V^— A*D 

12 25 

m-a-^J*, 100— 3OOO^0^bV\ ^\&$V\?~/VT;V^—;V\Z.^>\^X\Z, #i¥ 
8-3389 1 3-5§\ 1^ 9-1 52509-^*5^^1^ 9-3 1 6 1 ^IS^^fe^o 
^>-^S^85— 95%(D^^tt7Kyt^/VT/W3— /W^iT^T/V^/^^^tt^y 

[0115] mmmz^x}** mmn&n&ffn23297^wmmiz.mM&&z><> *vm4t 

'^i/?~<Dmm\L &<mwrz>t. mftm<Dwmf&*k*fa±.£itz>z.b&x 
tctdu /<4^y—\zttvxmmM&5owA%M±.m\i'rz ) b. avm. t>u< 
\*-&\<k<&Lm<DmfammT~rz>o ^mm^mMmit, /u^—izmlx^ o. 1 

-20«*%^W*b<. 0. 5-15K*%^$^>^^bV\ /W-lt 

z&ffiffltowtz. omM%£iTxhz>^t&&^<. o. 5®*% 
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[0116] -&&&.mte, T>?%k&m. ^/wo-^&m, ^y^^^m, bv?~~su* 
<Dfflizn, c. i. y^ix^h.^n— 12, c. i. y-f^b'^ru^j39, c. i. 

b- *V>i?72, C. I. ¥4U?b' C. I. ^Wh- C. I. ^-iV^h 

•WyK81, C. I. y>fWf-VyK83, C. I. ^>fWh-WK89* C. I. ^>TWW* 
^Wh48. C. I. ^-lV^h-://W- 67. C. I. 90 % C. I. *WV* 

h-^y->-59.C. I. T^K-WK37^£*L5 0 Zlfett-fe#lCoV^r±, 
1-161202^-, 1^1-172906^-, Pl-172907^§\ 1^1-183602^-, 1^1-2481 
05^§\ 1^1-265205^-, 1^7-261024 ^<D&MM\Z&M&tbZ><> 
[0117] M^^{«(^J. T/l^y&j*^ T^-fr-MfcfclXttT^ 

[oils] ra^Kr*. su^y—&mytm<DMmx\*\ (md^iri) KMvxmw-rz mwm 

3E#ft©#£\ ®#te*tt2. 5-30. OfgtfWlixlX, 3. 0-10. Ofgf*S$5>m0- 

^ybmw&m&vxb£\t\ F^mw&mwfe&tt* 2. 5-5. oraas#*L<. v~ 

yM#Oji#ffif*H:> 3. 0-10. Offif^»*LV\ tfc[Hnc#tf"CfTo 
[0119] &mt&(vm&1>>t>. S^ft^*j-LTio-80° M^bTM#i-Sri:*s0^b 
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tifi0^Uf\ M1R<Dm&ft8tttA5 9 XfoZ> 0 U0>U ftifite, Kl*§>*3«J: 

[0120] ^if^srm. ^Rs^3ge©^R*BarRI«!■ax©^u-CJ2:<«ffl$^^Tv^s9l^ , 

2>sv N-f *vf>30 m m^T^fcS^t^n— V ^xmi&~rZ>Z. 4:j^#*U \ 9tr 
^n-;^©7/f;^©9y^S», 0. 1—90° /5W*bV\ fcfdU #^¥8- 
160430^-^{-|B^^-CV^<J;5^> 360° i£JUi^#tttt5^T% £7Ke9fc?V 

7Fmmiz.&mirzm&te. 40-50 0 as#*Lv\, 45 0 j&s#k:#*uv\ 
[0121] ^m^rata*. vmy^/^zmm-r &$-v<, -^(Dm^my^^ 
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8$?8JJl0>J¥*tt, S£*^l-0. 01-10/* mO^ffl^^mX. 0. 05— 5jum(D 
[0122] jftS^^B^^b^bJtSriillfeS^fe^t*, <B5telft<0SiB4st*iSv>:£tfW* 

0— 50%(Df5H^fe^^W*U<.35-50%(Df5H^^r^^^{C^U<, 
40— 50%©*6ffltefc5ifcfl5ftfc#*LV\, {B3fc&i±, ^ft550nm(D3fe^*5V^, 
9O-lOO%(Df5|g{CfeSvl^^0*U<, 95-100%<D|SIS^fc^i:^$^{-^ 

LC 99— 100%<offiffllJ:S>5r.i:36Sftt>»*UV\ 
[0123] Dt*£ife*^:ttB*lgtt7^A] 

mtf. minmytmm* (41) m2<Dmftmm^ (42) t^ttftfc 

ffcjf (30) fc«3Wgl/Ofc5 0 rrTii2®^(D (JBi«aW«£9) Zlo<D*fr^»vftf<D 
[0124] mi^^^*feT-(41) ft, S3fett#Bi, ^J^^y^»^(5p^T-^l. 0 
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msmn. mimxm* (41^42) tmmmm (35) ^s^itaot 
[0125] M?fcm(Dnmmmmiz£cft&±m&wtm^%^tt>M$ii,\<\ ^m^^m^u^t 

te, #§g2001-33783-§\ |^2001-343646-*§-:}3£U^2002-328228-5§-<£>3- 

[0126] m&m^mm'] 

tTB^^te, *B#fF^4583825-^-. P5410422-^(D#B^^a*{Cl^^$tbT 
— Ktt* OCB(Optically Compensatory Bend) ^Jl^e— K£Wk£*t6 0 

^^KSEfa^— K<D^S-fe/VO A n X dtfMjtte, 1007^Sl500nm-t?fc^r^^W 
2507!;M500nm-Cfe^^i:^$e>{c:^LV \ 
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[0127] ummmmiz&^x, x x-mfeuzmftw*'— ^-v-a^refcSRe ( 

X ) xtt, KOBRA21 ADH (3E^-fHH»B (80 9%) V vt\ ttft A nm<£>3fc£:7>r 
iXaWitT^^Rth ( X ) tf\ Re ( X ) tf>{it> ® F^OjltBfft Cfrft }3\ KOBRA2 1 ADH 

ii+B«lSr«^tt (HUE**) tVX^/VJ^mm^ fmisttfafrh 
ifcg X nm&ft&A&t&TtXmfel'tc.l'*'-?*'- Z/3^m<D&$Y3j3\ftXmfeVtz.3 
%&<DU# — — v'ayfit, ^JBJf^^^e^D^t^A^jbfc^Ji:^^, KOBR 

wiley&sons, iuc)^m^y^^(D^^ti^(Dm^m-f-^t^x^ 0 m 

[0128] [HJfe^ll] 

(Sl2##J*2fe©J&ife) 

^mt!l*5V^-C, ¥J£ffftfcffi60. 9%0-fe/Vi3— ^Tir^~h45K*§P, TfEtf>W 
— 7*— v-3^_L##J2. 25jf:SgB, ^V^tiyK232. 72ff*gB, ^42. 5 
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[0129] Mfcl2] 




[0130] (EfaJK©^) 
[0131] [^1] 



* 3 7 1 KSgR 
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[0132] Mbl3] 



— (CH 2 — CH) 878 — — (CH 2 — CH) 0 .2 — — ( CH 2 — CH )i2.o 

OH O O 

i i 
CO CO 

CH* 




O - (CH 2)4- O-CO -CH =CH 2 



[0133] 

BB|B]^_tlc % TIB©R«JR^#*41. Olg, ^ulstt-f-JF&m-V^*— 
/K/n^HJT^yu— MV#360. *IKW*Mfc^(80S!l)4. 06g, i?/Vu-*Ti? 
h^lx— MCAB551-0. 2.-f— J*W^^A-%h$!DO. 90g, -fe;Wn- 
h^U— KCAB531-1, ^^h-7^*;Wtti)0. 23g, ftM^^J 
WA'^aT— 907, ^#-f 1. 35 g> Jf^J (^^^T-DETX, 0 
#ffc3JS(tt0SDO. 45g£r, 102g<D^^/W^/Vyh>'{C^b^l^^, #3. 2 
©W- TSfrfrUt, Z.tl&&m<DW\Z.%;QWtfX, 130 < C©ffiia» , t , -C2^ 
fMSU R^^^^riaiRj^-frfCo 130 < C-ei20W / /cmi«H7KlSfi-^ 

it 0 z.<d£5klx. miyt¥mj3m&&mjz* 
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[0134] Mbl4] 



R 




[0135] (<B5fcR©ft» 

[0136] (^^KElRj^tfi-fe/K^f^K) 

mt&m (ZLIH32. *>v?ftm &&au ^vm^m^^i^muto 

[0137] (ft&&F3&B®ff39^£tMHlfi) 

KOBRA21ADH(^ti-|H!l«SS(«c)54)«:fflV^, W-7 f ~5'3>'te(Rel. Rt 
h2) :io £tF A n X d&SO JfeUfco ^gr550nm-e$|5£LfcRel , Rth233 A n X dO 
iitCttfgl^l^-t-. Stg450nm. 550nm, 630mnX?mfeVtc( AnXd)/(Rel X 

Rth2) <D{mtm2mi^iTo 
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[0138] m&m^mwuD^Fmfam&izM^ ssuzmm-ow^^mnvwh, m 
m%&z.xmm<D±T&ttf\t>}<Dm&&mm.t\- (topcon^bm-5) -e$i^u 
mm5Lfc<D&£.<D^M&M7£vtc 0 m^., mm^nm^ (topcon^bm-s)^ 

[0139] [^W!l2] 

hj^j 1 1 mm^mytmzimistco 

[0140] (^/KiEft^&ir/l^ffrfiD 

£*:b^ /z m^^bf^o •feA^TS^!: An^O. 1396^^tt 

fl^&(ZLI1132, ;M^%t§S)£&AU -<^KBEfp]^f B -fe:/^^U/Co 
[0141] (^^^^g^^*5J;t^fFffi) 

KOBRA21ADH(^ffPja^(«)S9£fflV^ W-^r~> 3 >"{jt(Rel, Rt 
h2):fcJ;U*AnXd£$!)5gUto ^550nm-eaiJ^bfcRel, Rth2*3 £tf A n X d<D 
m*3HM^1r 0 ^450nm, 550nm % 630nm-?$J5£Uh (AnXd)/ (Rel X 
Rth2) (DimtM2m^iT 0 

[oi42] m&m^mw<D'<^vmfam£h±M^ 55UzmM^.xm&^mavwh, m 
mmBcmcomzLvmm&mfeistce mmKmrn^ (topconsibm-5)^ 

hi^ ^a(EZ^ONTRAST)£fflV\ #EIHS$j3£&fTofCo W_b0^^3 
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[0143] [HWJ3] 

[0144] ('OvmfamMi't/wftm) 

£-;bi2\ ±/V>*e^y7&9 urnKWUgUi-o t^^yzf^ An^O. 13960^^14 
<b^(ZLI1132, ^?#M)Z®LAU ^^KIBfpJ^^-fe/^^bfCo 

[0145] (m&m^mm<Dftmte£xfmm) 

KOBRA2 1 ADH (^.^Mm^ (80 W V U*— ^a^t (Rel, Rt 
h2) £tf A n X d^SU^bfCo 550nm-effl!l^b/cRel , Rth2*5 £Xf A n X &<D 
mzmi&K^-fo 2&S450nm, 550nm. 630nm-e$iJ5tUc:( AnXd)/(Rel X 
Rth2) <D\Wii.^2m^-r o 

[0146] -O-KSEt^^^ir/^^. 55Hz^St-C«ffi^PP*PL^^ib. «ffi^^-C©®0 
±T^*^fR]O^^Sti- (TOPCON®iBM-5) TiftJSU ^MBM^^ 

NTRAST) ^rffl V \ W.mftW\fe*ft ofc 0 JM_h0^m?rm3^{^i-„ 
[0147] [tttfcflll] 

[0148] (^^KEftiftfi'fe/l'OfEK) 

^•t>^r, -fe/V^>y^2. ir/l-dr^^^An^O. 1396(0^ 

i4^^(zliii32, */u?#m)%slau ^h^^m^^^m^tco 

[0149] (^^^^g<D^*3«tt/fP«) 
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KOBRA21ADH(^ffJBI«»(«c)»D«rfflV^, U^-^— >a^(Rel, Rt 
h2) A n X d&MfeUto mM550nm-Cm^ttRel, Rth2*5j;TJ? A n X d<D 

{it^01^{^i~o ^S450nm, 550nm % 630nraXm^tc( AnXd)/(RelX 
Rth2) <DflSr±^2^lC^i~ 0 

[0150] -^KgEft^iUlr/W^ 55Hz^«"C«EE4rR3>!niL** s e>. WJESr^TIUao 
±T&*^|n]^#S^ff«ti- (TOPCON^BM-5) Tift'J^U Pgffl££i|te<£>3££<£> 
^•M^S'J^U/Co Pilt^Stf" (TOPCON®lBM-5)£fflV\ WBfp^W 

ntrast) ^rffi v \ ^aMiaiss^Tofco w±<©3!$msr^3^^-r 0 

[0151] [iti£0!l2] 

[0152] (^KEiRi?Sfi-fe/K©f^54) 

t;^ty^l2^mlcSi^tfc, t;^y^(-An^0. 1396£>»yM4 
^^(ZLlll32, ^/i^tt*DS^AU ^rafatt&i^SrfWUfc. 
[0153] (?KS^3ge©fm*5J:tmilfi) 

KOBRA21ADH(^T-ff-S!l^(^)»I)^fflV>T. >3^ffi(Rel, Rt 

h2) *d £U< A n X dSrSllfeUfco ^*550nmT*aiJ^U/cRe 1 , Rth2^«ttJ ? AnXdO 
ftt^l^^i-o ^450nm N 550nm, 630nm-Cil!|^Uc:( AnXd)/(Rel X 

Rth2) (omyt^m&'to 

[0154] ^O-KBElRj^^H-fe/Wt^ 55Hz^^fc£f$;!JDU£/^ mff^^T®®(D 
±T£## (TOPCONSJBM-5) TiftlSU RIWK<E0>3&£© 
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^m&mmvtco mmzmmtY (topcon^bm-5)^v\ mm*&rz<z> 

[0155] [H«J4] 

mm^^x, ^mtm.QQ. 9%0-feA-n— xr-t^— F45«*§p, ^jg^ji-e 

-/W42. 57«*§|5*3J:^n-^y-/V8. 50®4§B^m^bT, *«(K->0£P 
[0156] (IE[6]BI<£>7£j&) 

m23fe#M^si-i¥^o. i nm(D^^>rmm^mmco -if^^rmm^ 
mmmixm^^tcm\^mm^m^# le^iM-y— a— -r?28mi/m 

l 2 MJUt 0 60^CO?ajil-e60#, $ibt-90 < C^)?MT*150#^bfc o tfcfc. f|2 
3fe^M^'S^ii ; t : B#(^S632. 8nmT^^)^45°(D^fp]^ x ^ScUtll^tfV 

[0157] mi^^m<omm 

y^n-/K/n^hyT^l/-MV#36(K ^ClE#BMb#(l*)i!i)4. 06g, -fc/V 
n— XT-fe^f— K/^V— h (CAB551-0. 2, >f— ^vy^^ti)0. 90 g> ± 
;Vn— XTW— K/?V— MCAB531-1, -f — ^h^^^/W%h$i)0. 23g x 3fe 
S:^PB*6S!I (^A^^T— 907, ^tf^— *fcjR)l. 35g % *«SI(ma7- 
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[0158] {u%m.<oim) 

[0159] (-O-KIBlBj^^ir/KD^) 

±jV^y7Z6 firnKWlfelstCo ^t^^l-An^O. 1396<Z>$ctfH4 

[0160] mM*m^mm<DftM&£Tmffi) 

KOBRA21ADH(^§^a^(«)SSD£fflVvr, W-^-S/gl'teCRel, Rt 
h2) &£Tf A n X d^^UfCo &:g:550nmTil!|SUbRe 1 , Rth2*3 AnXdCD 
fit^^l^^-t"o feft450nm N 550nm. 630nm-e$!j^Ut ( AnXd)/(Rel X 
Rth2) <Dim-i^2mK^ir 0 

±rr^Mi3^<Dn&^nm.%\- (topcon^bm-5) -eao^u, mmM.m<»&$L<n 
mm&mfevtco mm.Knm\- (topcon$£bm-5)&ibv\ hb^'-co 

NTRAST)£fflV\ ^«F^S!)^trofCo ^±<Z)^m«rm3^t^i-o 
[0162] m2] 
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mm 





A n x d 


Re 1 


R t h 2 


KAMI 


2 8 0 


3 5 


2 0 0 


mmwi 


4 9 0 


3 5 


2 0 0 


mmm 2 


8 4 0 


3 5 


2 0 0 




12 6 0 


5 5 


2 0 0 


\XMM2 


16 8 0 


3 5 


2 0 0 


mm a 


8 4 0 


2 8 


2 0 0 



[0163] [*3] 



SS2I6 





d (nm) 


(Anxd) 
4 5 0 nm 


/ (Re 1 XR t h 2) 
5 5 0 nm 6 3 0 nm 




2 0 0 0 


0. 04 


0. 


0 4 


0. 04 


MMMl 


3 5 0 0 


0. 0 7 


0. 


0 7 


0.0 7 


mmm 2 


6 0 0 0 


0. 1 1 


0. 


1 2 


0.12 


W&W3 


9 0 0 0 


0. 17 


0. 


1 8 


0.18 


WBM2 


1 2 0 0 0 


0.2 2 


0. 


2 4 


0. 24 




6 0 0 0 


0. 14 


0. 


1 5 


0.15 
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®3S 











it&mi 


6 0° 




3 0 0 


mmmi 


7 0 ' 




3 0 0 




8 0 " UU: 




3 0 0 




8 0'^ 


Tib (fcfc'U 


^>^n^"*) 3 0 0 


Jt««2 


8 0° U±. 


&K> 


3 0 0 




8 0° 




5 0 0 



[0165] immsi 

[0166] [^5] 



fHLg6 0. 9%<7)-feJl/D-XT-t^— h 


ioo nmm 




7. 8«sg& 




3. 9Stftg& 




3 0 OftMSR 




4 5Ka§i? 


(&{fc:7 7"f © 3 6 0 FP) 


0 . 0 0 0 9 RfigfS 



[0167] su©^^^^;:, mmmix-m^^u^—y s —y 3 >±M-mi6MM^ 
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[0168] #£>*VfcK— i|ig2m-eS$65m(Z)S$^^^KSr^-rS^@^^fflVNT^M 

[0169] ^25fe^^^S^»tiS«1340mmT*fc«9, J¥£te:92 ju m-efcofc 0 KOBRA2 IAD 
H (^H-$J$S2g (tfc) $1) £rffl V vt\ ^g590nmiC*D(t^ V^— T^-^a^e (Re) 

m2^m^m(D^^mim^ 1. 0N<z>7K^b^y^^^(^:^/-ry^ 

&10cc/m 2 MJU ^)40 c C<D^-e30#Pfl^bfc#. 77V;*/y$c2rS#ft^ Jjsfi 
[0170] (12|R]g|<D7£/&) 

— y^— 3— ^— -e28mi/m 2 m*b/c 0 6o t co?M-e6o#. ^^(yctoMja-t?!- 

[0171] [^6] 
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i ommm 




3 7 1 KftSP 




1 1 9 mmu 




0. 5«*gR 




0. 3 5St»f$ 



[0172] (^tT^fliSD 

5° m^V^a^tbS «fc5 &£7tf ^C2— /K300mmii:#) SrSB^U 650rpm-e 

[0173] (I13t^I©i)$) 

102Kg^^/^^V^h^^ > |Otf!ll"efflV^R«««*tt'fb'&4fc41. OIK 
g% ^wttV4\ f $mbV*^v—/l'7v'<^hVT?))l'~ MV#360, ^cBR*«l 
fl^0WO$4)4. 06Kg, t/VP- ^TW— K/^V— h(CAB531-l,>T— 
^fr^tfcSDO. 35Kg, 3fem^M^J(W/V^aT— 907, f-'W**— #M)l 
. 35Kg. It^JC^^r^T-DETX, B#fl£g(80fil)0. 45Kg%i8fl?Ufc. & 
7^nIlBW^S^^r*m^ (^7r^^F780 ^ 0 (80 $D O. 

lKg^p^i. mmm^mm^tio mmm&. #3. 2017^-^-^391111^^ 
[0174] ^ma^ioo^^ift^M&u lsor^^y-^ 

-Cmi3fe^M^S^ffim^5 % 2. 5m/sec£#5J;5^ ^90#P»!l&U R3£ 
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[0175] i27x:(7)mmumxmi^m^m(D^m^m^tit^^ 695 CP T*feofc„ 

, Re (0) ^30. 5nm % Re (40) &44. 5nm, Re (-40) 2>S107. 5nnrefco;fc 0 

m<Dm&ffaxmmmzmfc^ ¥*re32°-e&ofc 0 u-^vi^ 

tct^ ^t^m^^^^^KML-X^ 45° t^oTV^ 

[oi76] nift¥mjjm<DmfaVk%-~M<vM%:T (^^v^y^yx^) mxwi^tc 
%>m<DMyttti82° tutm^ mmm aoo x (t-o / (p-o <Dm ttMcbt 

0. 0033-efcofCo 
[0177] «B3te*0>flaR) 

j» (td-8ou : m±^m^^ oho M) Kfrisfcmmzn^ \ tfv \?~>\>t>v^— 
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[0178] (-<VKgaiR]^f a ir/KD^M) 
[0179] («tS^^3Sg©f^K) 

[0180] (tfat^iS^^ft) 

Z-Contrastl60D, ELDIM*fc$!D SrfflV^ H^(Ll)^^fi^(L8)*-C08 
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[0181] KOBRA2iADu^^mm^(mm)^m^^x, ^-f-^yK 

Rel, Rth2)*5J:t/AnXd$rS!j^bfc„ St^450nm, 550nm, 630nmX*mfel,tz. 
( A n X d) / (Rel X Rth2) <Dfa&^ ^5^tC^-f~o 
[0182] [|£K0g6] 

[0183] #5>ttfcK— ^«r, ^»j5i:|^#^^vm®^ffl V n-C«L, M#fgFS*&20 

^23fe^^S^i| | Bttl500mm-t?fc«9 > Jf^i*. KOBRA21A 
DH(^«-ai««(«c)3K) WC, ^ft590nm^*3(t?)l/^-^-^3Mli(Re 

Rth)SrS!)^U/c^r^> N 200nm-e*>o/c 0 
&23te^»:fr«*\ 2. ON<D*^>fb#y?A2«(25 < C) t^^^U^ WE* 

jfc&fc^CL^ 63mN/m-efoofc 0 
[0184] (BB|^JBW>^) 

&23t#a#S-bteU TK«)|^«)a*«Sr# 16©17>firw<— a— ^r— C28m 

[0185] [M 
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7jC 3 7 1 StfigR 

*9S-fU 119S»g(5 



[0186] (y\f^mm) 

° tefc3«fc5 iJlKSb^tr^n— /V (300mmE^) &450n>m-CI§l4E3-frTS&2 
[0187] (£l3fe5e*#«©J&*) 

te#(t*)54)4. 06Kg. -fe/va— XT±T— Yzf^— KCAB531-1, 4—^b^> 
tr$*A'#mo. 29Kg. 3tM^Pi^«(-r/V^^T-907, tfc»)l 
. 35Kg,it^J(^7ir^T-DETX, P^bHI(**)5K)0. 45Kg, ^^^^ 
/V(AS3, £l^f(t)I)0. 45Kg<Sr*gft?U u c 0 TSE©7/W*i3flB!tt^ 

^391taI^7>r>'^oag^|Rj^|^C^'|B]^IlI^*T, 20m / /^-e^$tbT 
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